Detailed insight into the electrophysiology of ischemia is of utmost importance in understanding the arrhythmogenic nature of myocardial ischemia. The players in the field-the ionic currents-are known, but their respective roles are disputed. Direct recordings of ionic currents are best obtained in isolated cells, but the impossibility of exposing isolated cells to ischemia seriously complicates the issue. Even elegant solutions like the mineral oil w x droplet technique 1 do not meet all criteria. Hitherto, recordings of ionic currents have usually been obtained from tissue or cells in simulated 'ischemia', that is exposure to a variable combination of ischemic factors including hypoxia or metabolic deprivation by metabolic inŽw q x . hibitors, high extracellular potassium K , acidosis and o catecholamines. In this respect, the theoretical studies by w x Shaw and Rudy 2,3 may offer a new dimension to the long-lasting discussion on the mechanism underlying the most essential events.
In the simulation study, published in this issue of w x CardioÕascular Research 3 , the focus is on the three components of ischemia which are generally accepted as w q x the most essential: i.e., anoxia, acidosis and elevated K . where it concerns the transition from the Na q -currentdominated to the Ca 2q -current-dominated action potential upstroke.
Shaw and Rudy only studied these three elements of ischemia and one may argue that this study is similar to Ž . experiments in which isolated cells are exposed to only these ischemic factors. However, the detailed quantitative evaluation of the electrophysiological changes is unique and particularly helpful in the analysis of indirect changes in other currents by the changes in action potential configw x uration 3 . As indicated by the authors, pharmacological assessment of ischemic arrhythmias should take these significant indirect changes into account. In addition, by including more ischemia-related variables, this theoretical exercise has strong potential to resolve many controversial issues on the role of other potentially contributing currents andror contributing ischemic conditions. Some of them are mentioned in the article, others include the potential role of chloride currents and of the transient outward current I which may also be involved in modulation of on sound experimental evidence, provides compelling evidence that I is the main current involved in the K.ATP w x shortening of action potential 3 . The experimental evidence, however, is less convincing and almost exclusively based on the observation that sulfonylureas inhibit or even w x abolish the shortening 6,7 . As indicated previously, sulfonylureas affect several other ionic currents and affect cell metabolism with potential consequences for the action potential duration. In addition, I in isolated cells is the impact on the action potential duration is already significant and as such the 'spare channel hypothesis' has been adopted by these authors. Alternatively, it has been suggested that ATP may be compartmentalized and that ATP produced by anaerobic glycolysis preferentially reguw x lates the activity of the channel 11 . This seems to contrast the experimental fact that selective inhibition of oxidative Ž w x . phosphorylation by 2,4-dinitrophenol DNP or cyanide also activates I . Shigematsu and Arita addressed this and anoxia is by ATP produced by oxidative phosphorylaw x tion is of interest and contrasts with earlier findings 11 . There are at least two theoretical arguments which favor this conclusion. The first has been mentioned above and simply relates to the fact that selective inhibition of oxidative phosphorylation activates I . In this respect the K.ATP use of DNP should, however, be re-evaluated since preliminary data suggest that DNP directly affects the gating w x characteristics of the channel 13 . Secondly, if glycolytically produced ATP were to control I , activation in anaerobic glycolysis might become inhibited after prolonged anoxia and thus no longer contribute to ATP production. Hence, the presence of glucose would be of no significance. The third argument-the complete restoration of the action potential duration and complete inhibition of I by oxygen alone-is addressed by the authors.
K.ATP Ž Indeed, glycolytically produced ATP by 'aerobic' glycol-. ysis might be sufficient to inactivate I .
K.ATP
In my view the authors are to be complimented that they tried to resolve a controversy that has gone apparently unnoticed over so many years. However, it is questionable whether their data do permit the conclusion that glycolytically produced ATP can be excluded as important in the Ž . regulation of I under anoxic and ischemic condi-K.ATP tions. It seems that further investigation is needed to conclude that ATP produced by oxidative phosphorylation and not ATP produced by anaerobic glycolysis regulates K.ATP channels. It is highly conceivable that the gap between theory and experiment can similarly be bridged by computer model studies.
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